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Henry P. Browder views one of his hardy, high-producing trees. Photo 
at right shows a 140-year-old grapefruit tree that Browder says hos 
produced as high as 110 boxes of fruit. 


“RAINBOW helped condition my trees 
--- saved them from killing freezes” 


That’s the enthusiastic report of grapefruit grower Henry P. Browder 
of Arcadia, Florida. “I’ve been buying fertilizers from International 
for 20 years,” Browder says, “and two years ago I started buying 
their Rainbow Premium Plant Food. Rainbow increased production 
and improved the condition of my trees. There is no doubt that 
Rainbow helped protect my groves from losses during last year’s 
cold weather.” 

Hundreds of other Florida citrus growers have shared Browder’s 
experience. They know that Rainbow-fed trees are vigorous and 
healthy, better able to withstand cold weather. Why not get in touch 
with your Rainbow representative listed below. Let him tell you how 
Rainbow Premium fertilizer . . . fortified for higher profits with 
International’s exclusive ingredient MEM . . . can improve yield and 
quality and boost your income. 
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PLANT FOOD DIVISION 
INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


Administrative Center — Skokie, Illinois « Plant Locations: Mulberry, Jacksonville, Pensacola, Florida 








) 













February, 1959 





W.L. Thompson 


Authors’ Note: Good control of 
major insects, mites, and fungus 
diseases of citrus requires a planned 
program of preventive measures, to- 
gether with frequent grove inspec- 
tions and supplemental spray appli- 
cations if needed. In general, the 
spray program is designed around 
the yearly weather cycle and its ef- 
fect on tree growth and insect activi- 
ty. The cycle in Florida is divided 
roughly into four periods as follows: 
the important post-bloom period, the 
summer season when scale and mite 
activity reaches high levels, the fall 
period when scale and mite activity 
may be quite variable, and the 
winter dormant period when sprays 
for scab and mite control and for 
nutritional purposes may be ap- 
plied. 

To cover each of these periods with 
a complete control program, the 
monthly articles that have appeared 
in the past will be replaced by four 
articles to be published in February, 
May, August, and November. Spe- 
cial articles will be prepared when- 
ever unusual conditions occur that 
require attention. 

Red scale is the only major pest 
that reached an unusually high level 
of activity during December and 
January. In the three districts 
where activity is presently high, the 
high level is due largely to heavy 
infestations in a limited number of 
groves. Although a decrease in ac- 
tivity is expected during February, 
the level will remain above average 
through the bloom period. 

Purple scale activity has been 
relatively low for the past two 
months and will continue to be low 
in February. Present indications 


*Written January 23, 1959. Re- 
ports of surveys by Harold Holts- 
berg, Fort Pierce; J. W. Davis, 
Tavares; K. G.°Townsend, Tampa; 
T. B. Hallam, Avon Park; and L. 
M. Sutton, Lake Alfred. 
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Citrus Insect Control For Spring 1959 


W. A. Simanton 


are that infestations will not exceed 
normal levels through April. 

Purple mite infestations have been 
slightly above average during the 
past month. The future outlook is 
for purple mite to continue near 
normal levels through February. Wet 
weather is known to have a marked 
influence on mite population. If 


Florida Citrus 
Experiment Station 


Lake Alfred, 


Florida 





R. B. Johnson 


control of the diseases, melanose and 
scab, and for citrus rust mite, but 
in 1959, it may be equally as im- 
portant for scale control. This year 
a post-bloom scalicide followed by 
a summer scalicide is strongly recom- 
mended. There is a good historical 
reason for this recommendation. The 


severity of the outbreak of both 


SCALE AND MITE ACTIVITY BY DISTRICTS * 


ees 


District —— aun 
West Coast 2.61 2.93 
Indian River 2.70 4.42 
Upper East Coast 2.45 —.15 
Gainesville 3.70 1.84 
Orlando 2.12 2.08 
Brooksville 2.23 -50 
Ridge 3.84 4.44 
Bartow 3.70 4.40 
State Average 2.86 3.46 
Last Year 2.95 2.04 


Purple Rust Mite 
Mite on leaves on fruit 
1.25 1.90 1.55 
1.65 1.53 89 
1.71 -71 1.25 

-67 -33 67 
1.04 65 0 
1.87 1.74 1.67 
1.48 1.96 1.89 
-70 2.40 2.63 
1.35 1.48 1.33 

66 1.44 1.07 


SSS 


* Second week in January. Activity is computed from populations, amount of hatching of 


scales, and number of groves with increasing or decreasing infestations. 


Activity is con- 


sidered high if above 4.0 for purple scale, 3.0 for red scale, and 1.5 for mites. 


rains are more abundant than usual 
in March and April, infestations 
will be held below average. A dry 
period could lead to a rapid increase, 


Rust mite infestations last fall 
developed later than usual and 
reached a peak at above normal 
level during the first week in Janu- 
ary. Activity generally will decline 
during the spring months but is ex- 
pected to be slightly above average 
during most of the period. 

Six-spotted mite will not be a 
problem this spring although colonies 
will be seen from time to time. 

Aphid abundance usually is ac- 
sociated with a prolonged period of 
tender new growth. This situation 
is not likely to prevail this spring 
except where groves have been in- 
jured by cold. The Temple variety 
is quite susceptible to aphid attack 
and should be checked frequently. 

SPRAY PROGRAM 

A post-bloom spray is recommended 
for all Florida citrus. In most 
years this spray is primarily for 








purple and Florida red scales after 
the freezes of 1957-58 was similar 
to the outbreak that occurred after 
the freeze of January, 1940. Since 
scale infestations were also severe 
in 1941, it is probable that in 1959 
both purple and red scales will be 
more of a problem than can be con- 
trolled by a single summer applica- 
tion. This may well be true even 
where a scalicide was applied in the 
Fall of 1958. 

Scale Control: The addition of a 
sealicide to the post-bloom spray 
will add very little to the cost per 
tree, but will reduce the infestation 
to such a low level that there will 
be comparatively few scales on fruit 
and foliage when the summer scali- 
cide is applied. This will greatly 
increase the effectiveness of the sum- 
mer scalicide, increase external fruit 
quality, reduce leaf drop and dead 
wood and in most groves, eliminate 
the necessity for a Fall scalicide. 

At this point it might be asked, 
(Continued on page 11) 
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Control russeting with DITHANE Z-78 (zineb) 


Ditnane Z-78 is the only zineb with nearly five vears of 


proof that it can help you produce brighter fruit and give 
you positive, long-lasting control of rust mites, greasy 
spot and russeting. Used in your dormant or post-bloom 
sprays, DiTHANE Z-78 will give your groves longer-lasting 
protection than any other rust mite control program. Be 
sure to obtain thorough coverage at the recommended 


dosage of one pound per 100 gallons. 


re Chemicals for Agriculture 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 


DitHane is a trademark, Reg. U.S. Pat. Off. 
and in principal foreign countries 


For fruit that’s sunshine bright... 


DITHANE 248 
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Relation Of Fertilization To Winter 
Injury Of Citrus Trees: 


Paul F. Smith and Gordon E. Rasmussen 
USDA Crops Research Division, Horticultural Field Station, Orlando 


Little information has been re- 
ported in regard to the relation of 
cultural practices to cold tolerance 
of citrus trees. The unpredictable 
occurrence of damaging colds makes 
it nearly impossible to conduct ex- 


periments primarily to give infor- 
mation on cold resistance. The 
meager published information is 
based on damage observed in ex- 


perimental plantings that happened 


to be in existence at the time of 
a freeze. Such is still the case. 
While such observations are of 


value, they may be misleading as to 
the true relation between cold toler- 
ance and cultural practice since the 
infrequent occurrence of cold injury 
does not allow sufficient readings 
for one to arrive at conclusions that 
may be entirely sound. At best the 
information derived applies to a 
cold period that has already passed 
and may be of only limited value 
in future cold periods possibly at a 
different season or when the trees 
are in a different state of physio- 
logical activity. This being the case, 
much of the general knowledge on 
cold-hazard relationships is based 
on long-time grower experience. For 
instance, every Florida grower knows 


1 Paper presented at the Fila. 
State Horticultural Society meeting 
In Clearwater, Oct, 30, 1958, 





that it is risky to use practices that 
may force untimely growth in the 
winter and it has been a long-estab- 
lished practice to stop fertilizing 
young citrus trees in late summer 
so that they may be somewhat 
starved for nitrogen by the time a 
freeze might be expected. Such 
trees are more apt to be inactive, 
or “dormant” in winter than trees 
well supplied with fertilizer. Bank- 
ing of earth around young trees as 
insurance against freeze injury to 
the trunk is a well-established cus- 
tom that no doubt started from grow- 
er experience. Likewise, late oil 
sprays have been found by general 
experience to increase the suscepti- 
bility of plant tissues to cold injury 
regardless of the state of dormancy. 

Another notion that has persisted 
through the years is that potash has 
a hardening effect on citrus trees 
that makes them less susceptible to 
cold damage and the excessive nitro- 
gen increases susceptibility to cold 
injury (1). 

Certain fertilization effects on 
the amount of cold damage in the 
1940 freezes were described by Law- 
less (2) and Lawless and Camp (3). 
In brief, nutritional deficiencies, 
particularly of magnesium and cop- 
per, markedly increased the suscepti- 
bility of trees to cold. 


In the spring of 1958, cold-injury 


ratings were made on trees in 12 
large fertilizer experiments being 
conducted cooperatively with certain 
growers in Orange, Lake, and Pasco 
Counties. Most of the damage ap- 
pears to have been done by the 
freezes of December 11-13, 1957, 
when temperatures of 18 to 22 de- 
grees F were experienced in many 
areas of these counties. Several 
other below-freezing temperatures 
occurred in January and February and 
although they apparently did not 
damage the trees as much as the 
December freezes did they held them 
dormant and carried them through 
the winter with milder damage than 
might have been expected otherwise. 
In Pasco County, substantial dam- 
age to young trees was done by a 
freeze (near 20°F) on November 
28, 1956. Some data are given on 
the damage from that freeze. 
METHODS 

A total of 4,000 visual ratings of 
extent of tree injury in over 1,000 
fertilizer plots were made. Indi- 
vidual trees were scored numerical- 
ly as follows: 

0. No visible damage. 

1. Very slight defoliation and 
occasional small bare twig. 

2. About 50- to 60-percent defolia- 
tion, but very little or no wood 
damage. 

3. About 75 percent defoliation 



























































Six 


THE CITRUS 








INDUSTRY 





February, 1959 














(60-90%), but little or no wood 
damage. 

4. Total defoliation, but very little 
or no wood damage. 

5. Total defoliation and consider- 
able damage to outer twigs. 

6. About one-third of outer cano- 
py wood dead. 

7. About one-half of canopy wood 
dead. 

8. All but main branches dead. 

9. All but trunk dead. 

10. Dead to ground or below bud 
union. 

The high-lights from these evalua- 
tions are presented briefly along 


TABLE 1. 
LEAF COMPOSITION OF 


fruit lost about half of their leaves 
immediately following the December 
cold. Nitrogen rate has not af- 
fected yield of either variety for 
the past 5 years which leads to the 
conclusion that the higher level is a 
luxury amount. While the effect is 
relatively small, there is a clear- 
cut tendency for high nitrogen to 
reduce injury of foliage. The only 
explanation offered is that nitrogen 
in leaves is inversely related to the 
water content of the tissues (7). 
Reduced moisture content may in- 
crease the tolerance of cells to low 
temperatures. 


RELATION OF NITROGEN RATE TO COLD DAMAGE AND 
16-YEAR-OLD 


VALENCIA ORANGE AND 


MARSH GRAPEFRUIT TREES ON KOUGH LEMON ROOTSTOCK 


Dry leaf composition (%) 














Pounds Cold Damage a. osit 

Nitrogen Score N P K Ca Mg 
Valencia Orange 

1.8 0.64 2.87 9.138 1.47 3.25 0.46 

3.6 0.47 3.05 0.131 1.40 2.96 0.56 

an ‘ ifics o ‘oe 7 * N.S. * eee 

en March Grapefruit 

2.0 1.78 2.64 0.131 1.90 3.84 0.48 

4.0 1.52 2.86 0.128 1.71 3.70 0.49 

Significance ° sai N.S. eee N.S. N.S. 

N.S. - Difference not statistically significant. 

* . Difference significant at odds of 19:1. 

** . Difference significant at odds of 99:1. 

*** _ Difference significant at odds of 999:1. 

we 

with pertinent mentions of the dif- Nitrogen timing.—The effect of 


ferential fertilizer treatments. 
RESULTS AND DISCUSSION 
Since no critical deficiencies are 
being studied, virtually all trees were 
free of deficiency symptoms and the 
overall effects of differential fertili- 
zation on cold injury are relatively 
small. Under these conditions the 
size of tree and the density of 
foliage, for whatever reasons, were 
more important factors than the ef- 
fects of the levels of specific nutri- 
ents within the plant. Some of the 
differences in degree of cold damage 
shown, although rather small, are 
of importance because they tend 
to be contrary to popular opinions. 
Nitrogen rate.—Studies on the ef- 
fect of nitrogen rate on oranges 
(4) and grapefruit (6) have been 
reported. Cold damage to orange 
trees in the present experiments 
ranged from none to slight at two 
experimental _ sites (Windermere, 
Montverde). The mean cold-damage 
scores given in Table 1 are from 
the Montverde experiment along with 
those from the Marsh grapefruit test 
near Groveland. Typical composi- 
tion of the major elements in 4- 
month-old leaves is also given. Both 
blocks contain plots which receive 
about 2 and 4 pounds of N per 
tree per year. The fruit of both 
varieties was heavily damaged but 
the damage of the grapefruit was 
greater. Wood damage was negli- 
gible in both varieties, but the grape- 


method of timing nitrogen applica- 
tion is also being studied in the 
Valencia orange block near Mont- 
verde (4). A single application of 
all the nitrogen at both the 1.8 and 
3.6 pound rates in October or in 
February are compared with three 
applications a year. The differences 
in cold-damage rating were not 
statistically significant, but the re- 
spective scores of 0.49, 0.66, and 
0.52 are inversely related to the 
leaf nitrogen at this time of year 
(4), again indicating that the amount 
of nitrogen in the tissue has some 
effect on the tolerance of the tree 
to low temperatures. 

Nitrogen source.—Ammonium sul- 
fate (S3) was found to increase 
cold-damage susceptibility  signific- 
antly in the grapefruit test near 
Groveland as compared with calcium 
nitrate (S1) and ammonium nitrate 
(S2). The scores and the mean 
leaf composition are shown in Table 
2. As shown, freeze damage was 
increased by ammonium sulfate at 
a constant level of nitrogen in the 
leaves. These cold-damage scores 

TABLE 2. 


16-YEAR--OLD 
ROOTSTOCK 


MARSH 





Nitrogen 


Cold Damage 
Source Score N 
$1 1.56 2.75 
82 1.52 2.74 
83 1.88 2.75 
° N.S. 


Significance: / 





parallel the leaf-potassium values, 
and for the moment it suffices to 
state that it seems highly probable 
that the increased potassium content 
may have contributed to increased 
cold injury. This will be discussed 
under the section on potassium. 
However, visual observations prior 
to the cold showed that the foliage 
of many of the trees on ammonium 
sulfate nitrogen appeared to be 
slightly thin and lacked the luster 
that characterized the trees on the 
other nitrogen sources. These fac- 
tors in turn appear to be related 
to low-subsoil pH. So it is possible 
that nitrogen-sources effect on cold 
damage to tree may be all or partly 
an indirect one associated with re- 
duced tree vigor. 

Phosphorus rates. — A test near 
Tavares with Pineapple orange on 
Rough lemon stock is now in _ its 
sixteenth year from planting on 
virgin soil. Superphosphate from the 
start has been differentially applied 
in the following ratios: 8-0-8, 8-2-8, 
8-6-8, and 8-16-8 plus secondaries 
(5). The entire crop of fruit was 
badly damaged by the freeze and 
considerable defoliation and _ twig 
damage were evident in part of the 
experimental block. The mean cold- 
damage scores for trees on these 
treatments, respectively, were 1.17, 
0.90, 1.18, 1.18, with no statistical 
significance. 

Potassium rates.—Three rates of 
Marsh grapefruit have been under 
study for the past 5 years in the 
Groveland location. Current appli- 
cation rates are 0.5 pound of K2z0 
per tree per year, 2 pounds, and 5 
pounds supplied as the double-salt 
sulfate of potash-magnesia. There 
have been differences in yield and 
fruit size associated with treatment, 
but tree condition has been practical- 
ly indistinguishable and would be 
classed as very good. Obvious dif- 
ferences in extent of cold damage 


were present with less than 10-per- 
cent defoliation on the low-potassium 
trees and about 30-percent defolia- 
tion on the high-potassium trees. 
Damage scores and a typical leaf 
analysis are shown in Table 3. While 
the difference in 
relatively small numerically, it is of 


cold damage is 


EFFECT OF NITROGEN SOURCE ON COLD DAMAGE TO 
GRAPEFRUIT TREES ON ROUGH LEMON 





Dry leaf composition (%) 





P K Ca Mg 
0.129 1.76 4.04 0.46 
0.128 1.72 3.78 0.52 
0.131 1.94 3.49 0.47 
N.S. eee ee see 


1/ For explanation of symbols, see Table 1 and text. 
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considerable importance for several 
reasons. 

In the first place, the effect of 
wpplied potash on cold hardiness 
as experienced, both here and in 
young Valencia orange trees in sand 
culture (no data shown), is contrary 
to a long-established belief that 
extra potash hardened twigs and 
foliage (1). It seems reasonably 
certain that this latter concept de- 
veloped from observations many years 
ago when the crude potash sources 
contained considerable magnesium as 
an impurity. Thus, with Florida soils 


TABLE 3. 


THE CITRUS 


EFFECT OF POTASSIUM LEVEL 


age susceptibility of field trees and 
the positive relation of nitrogen level 
to cold-damage tolerance are of 
particular interest to the senior 
author in that such relations were 
predicted several years ago (7) on 
the basis of the effect of these 
elements on the water content of 
tree tissues. Leaves high in potas- 
sium, for instance, were found to 
contain about 8 percent more water 
than leaves fairly low in potassium. 
Water content of plant tissues has 
been known to be a factor in freeze 
injury of plants. There were 


ON COLD DAMAGE TO 


16-YEAR-OLD MARSH GRAPEFRUIT TREES ON ROUGH LEMON STOCK 





Lb. K20 Cold Damage 


Tree Score 
5 1.23 

.0 1.41 
5.0 1.58 
Significance: / ° 


Per 


MRS | 2 


‘Zvovoro 


Dry leaf composition (%) 
P K Ca Mg 


0.096 0.43 4.94 0.66 
0.101 1.08 4.51 0.55 
0.108 1.71 3.52 0.63 


** ee eee N.S. 





31/ For explanation of symbols, see Table 1 and text. 


that are notoriously responsive to 
magnesium fertilization, it is not 
difficult to see how potash was er- 
roneously credited with reducing 
winter injury. In retrospect, there 
is little doubt that foliage density, 
tree vigor and cold tolerance were 
all improved by the incidental mag- 
nesium contamination. Magnesium 
deficiency has been shown to in- 
crease greatly the susceptibility of 
citrus to cold injury (2). 

In the second place, a slight in- 
crease in cold tolerance often makes 
a vast difference under marginal 
killing conditions. Most competent 
observers are of the opinion that 
the trees in Florida, as a whole, suf- 
fered less from last winter’s colds 
than they should have if one judges 
by past experience. It seems that 
it is more than coincidental that, 
industry wide, the trees contained 
more nitrogen and less potassium 
than at any previous time and also 
had less magnesium deficiency. The 
fertilizer recommendations of the 
past few years have resulted in a 
25- to 40-percent reduction in the 
amount of leaf potassium as com- 
pared with earlier recommendations. 
Leaf nitrogen content has increased 
and the leaf-magnesium status has 
increased so much that “bronzing” 
deficiency patterns are so scarce 
that they are an oddity. It is not 
possible, of course, to assign specific 
responsibilities on the basis of gener- 
al observations, but there is little 
doubt that the modern improved 
balance among nitrogen, potassium, 
and magnesium within the tree con- 
tributed greatly to-its cold tolerance 
from the practical standpoint. 

Lastly, the positive relation of 
potash level to increased cold-dam- 


numerous instances in last winter’s 
freezes of trees slightly wilted suf- 
fering less than turgid trees. 
Heavy-metals rates.—Three elabo- 
rate factorial experiments in which 
copper, zinc, and manganese at dif- 
ferent rates were worked into the 
soil of young Valencia orange groves 
in 1954 are situated in the vicinities 
of Minneola and Groveland. Over 
350 separate plots of trees are in- 
volved. Nearly all these 5- and 6- 
year-old trees were heavily defoliated 
and showed some twig damage from 
TABLE 4. COLD DAMAGE RATINGS 
OF ONE AND TWO-YEAR-OLD TREES 
IN PASCO COUNTY AND ONE-YEAR- 
OLD TREES IN LAKE COUNTY IN 


RELATION TO CERTAIN FERTI- 
LIZER TREATMENTS 


Pasco 
County 
1956-57 1957-58 


Lake 
County 


Treatment 1957-58 





~ 
4 


3.0 d 
2.0 
2.0 e 
1.44 
3.3 dd 
4.3 4 
4.8 de 
-12W 2.9 dd de 
N2-P04 1.6 ed ee 
Significance ose ® 
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First letter following number denotes 
significant difference (d) from or equal 
(e) to standard C2 treatment; second 
letter denotes same relation to N2 treat- 
ment. For explanation of other symbols, 
see Table 1 and text. 

cold. Leaf samples taken in 1956 
showed ranges in heavy-metal con- 
centrations as follows: Cu 5 to 18, 
Zn 20 to 150, and Mn 26 to 375 
p-p-m. in the leaf dry matter. None 
of these are considered to represent 
deficient or toxic levels. There was 
no suggestion, however, in the dam- 
age ratings that any given level of 
any of these metals had any effect 
on the degree of cold injury. For 
this reason no data on the ratings 
are given except that the overall 
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mean score was 3.2. 


Young-tree Fertilizer Tests. — 
Several hundred field plots of 4 or 
5 trees each are under trial in Lake 
and Pasco Counties in an attempt 
to find out the optimal way to 
fertilize young trees for the first 
2 or 3 years in the field. The range 
of treatments, about 90 in all, is 
too elaborate for detailed descrip- 
tion here. Only a few selected 
treatments will be discussed to il- 
lustrate the general relation of 
fertilization to cold injury of young 
trees. In both locations a complete 
mixed fertilizer equivalent to 6-6- 
6-2-44-%-%-1/10 (N, P20s, Kez0, 
Mg0, Cu0, Zn0, MnO, and W20s) is 
applied every 6 weeks during the 
growing season at rates of 0.25 
pound (C1), 0.5 pound (C2), and 1 
pound (C3). In another treatment 
1 pound of the mixture is applied 
every 12 weeks (C3-12W). In other 
treatments ammonium nitrate alone 
is applied in amounts equal to the 
N in the above mixed-fertilizer rates. 
These treatments are identified as 
N1, N2, N38, and N3-12W. The C3- 
12W and N3-12W plots received 
their last fertilization for the year 
in late August, whereas all other 
plots were fertilized in October. 
Ammonium nitrate plus superphos- 
phate (N2-PO+) comprised one treat- 
ment in Pasco County, where the 
light sand was very low in native 
phosphorus. 


The results of cold injury to the 
trees in the Pasco experiment from 
a freeze on November 28, 1956, 
along with the recent winter’s cold 
damage at both locations, are in- 
cluded in Table 4. In the Pasco 
location on Lakewood sand, all trees 
receiving PO either in the mixed 
fertilizer or separately grew marked- 
ly faster than those without, so that 
there was a large size differential 
both years and the smaller trees 
were more damaged than the larger 
ones. In Lake County, on Lake- 
land fine sand, the tree size and ex- 
tent of cold injury were similar 
with mixed fertilizer or nitrogen 
alone except for the high rate of 
ammonium nitrate where the trees 
showed markedly less cold injury 
than all other treatments. The rea- 
son is not entirely clear. It is clear- 
ly evident at both locations that there 
were less cold injury of first-year 
trees when the last fertilization was 
made in August than when it was 
made in October. This can be judged 
by comparing C3-12W with C2 and 
N3-12W with N2. The amount of 
mixed fertilizer or ammonium ni- 


(Continued on page 18) 





It isn’t HOW LITTLE a fertilizer costs 
that counts, but HOW MUCH it does 


These Armour field men are ready to offer you the 
finest in fertilizer quality and service: 


Mr. R. V. Barber 
P.O. Box 6 
Palmetto, Florida 
Phone: 6-2503 


Mr. W. W. Beckett 
P.O. Box 7701 
Orlando, Florida 
Phone: Garden 3-9890 


Mr. J. F. Cochran 

820 N.E, 12th Ave. 
Pompano Beach, Florida 
P.O. Box 1121 

Phone: WEbster 3-1660 


Mr. L. L. Eaddy 
322 Palm Circle 
Lake City, Florida 
P.O. Box 285 
Phone: 3206 


ARMOUR FERTILIZER WORK 


Mr. L.W. Jones 
P.O. Box 774 

Lake Wales, Florida 
Phone: 3-3124 


Mr. D. R. Kemper 
P.O. Box 158 
Clermont, Florida 


Phone: EX 4-2513 


Mr. D. C. McCormick 
P.O. Box 1549 

Fort Myers, Florida 
Phone: MO 3-2046 


Mr. H. W. Philpot 
1918 Blackburn Ave. 
Tallahassee, Florida 
P.O. Box 413 
Phone: 3-2101 


Mr. R. E, Pinner 
P.O. Box 561 
Bartow, Florida 
Phone: 3-0192 


Mr. W. A. Scarbrough 
4877 Ormewood Court 
Jacksonville, Florida 
P.O. Box 599 

Phone: FL 9-6256 


Mr. J. E. Scott 

668 Antiqua Lane 
**Whispering Palms” 
Vero Beach, Florida 
P.O. Box 1957 
Phone: JOrdan 7-22 


Mr. J. B. Smith 
P.O. Box 306 
Newberry, Florida 
Phone: 4771 


Mr. W. S. Williams 
435 North Kentucky 
DeLand, Florida 
P.O. Box 542 
Phone: RE 4-1316 


Mr. M. F. Zellner 
P.O. Box 407 
Floral City, Florida 
Phone: Park 6-2085 


George C. Butler, Jr. 
8430 S. W. 122nd St. 
Miami, Florida 


Phone: CEdar 5-4067 


JACKSONVILLE, FLORIDA 
3 DAVENPORT, FLORIDA 
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Weed Control In Citrus Planting 


Sites... 


Much of the new grove acreage 
planted in recent years has been on 
sites that were formerly pastures. 
It was pointed out by Simanton and 
King (1) that considerable trouble 
has been experienced with the pasture 
grasses in caring for the young grove 
once the trees are set. Where 
ground cover cannot be readily sup- 
pressed when desired by usual grove 
cultivation, it can present a fire 
hazard, cause a rough surface that 
impedes grove equipment, intensify 
cold damage, and generally retard 
normal growth of trees. The trouble, 
expense, extra labor, and tree com- 
petition that has occurred in groves 
with an excessive weed problem is 
such that growers would be well ad- 
vised to eliminate as far as possible 
these potential weed pests before 
planting the first tree. A grove is a 
long time investment; thus elimina- 
tion of pest weeds may justify a sub- 
stantial expense as part of the initial 
development cost. 

Pasture grasses known to give 
trouble include bermuda (Cynodon 
dactylon (L.) Pers.), pangola (Digi- 
taria decumbens Stent.), bahia (Pas- 
palum notatum Flugge), para (Pani- 
cum purpurascens Raddi), guinea (P. 
maximum Jacq.), maidencane (P. 
hemitomon Schult.), and torpedo (P. 
repens L.), although these are by 
no means all of the pest species. In 
the coastal areas, para, guinea and 
bermuda grasses are likely to be 
troublesome, but on the ridge, pan- 
gola, bahia, and bermuda are often 
the problem. Maidencane, although 
not a planted pasture grass, is also 
a common grove pest, Torpedograss 
has been widely planted for pasture 
and in some areas it has become a 
particularly serious problem where 
the land is to be cultivated. 

Maidencane and torpedo produce 
rhizomes which can extend laterally 
underground for’ several yards. 
Where torpedo is established, aggres- 
sive pencil-thick rhizomes bearing 
tuber-like swellings may be found 
6 to 12 inches below the soil surface. 
Viable rhizomes are known to exist 


‘Florida Avricultural Experiment Sta- 


tion. Journal Series No. 832. Pre- 
sented at Annual Meeting of Fla. 
State Hort. Soc. in Clearwater, 
October, 1958. 
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even thcugh all topgrowth has been 
suppressed for as long as six months. 
The grass competes severely with 
young citrus trees, and if the grove 
does become established it is likely 
to be less vigorous and require con- 
siderably more fertilizer, water and 
care than a non-infested grove. 
Until a method is found to eradicate 
torpedo or control it effectively, 
lands infested with this grass should 
not be used for citrus planting sites. 

If pasture woodlands, forest lands 
and hammocks are to be cleared for 
citrus groves, numerous plant species 
including vines, brambles, scrub oak, 
palmetto, and various root sprouts 
and bushes are likely to be trouble- 
some weeds for a year or two after 
clearing. Generally the grass, broad- 
leaf and woody weed problems can 
be brought under control by cor- 
rect use of tillage in conjunction with 
herbicidal chemicals. 

Tillage Methods for Control 

In discussing chemical weed con- 
trol in planting sites, probably as 
much attention should be given to 
tillage methods as to the chemicals 
because tillage is a necessary part 
of the land preparation and must be 
done in all cases. The right type 
of tillage at the right time will aid 
greatly in controlling potentially 
troublesome weeds at very little ad- 
ditional cost. Timing of the tillage 
is particularly important because if 
it is done during a dry period a 
large degree of weed contro] can 
be expected, whereas during a wet 
period it often not only fails to 
control weeds but in. some cases 
actually stimulates their growth, 


W. A. SIMANTON 
FLORIDA CITRUS EXPERIMENT STATION 
LAKE ALFRED, FLORIDA 


Moldboard and disk plows that 
penetrate 8 to 10 inches deep and 
turn the furrow completely are 
particularly effective against sod- 
forming grasses such as bermuda and 
pangola when used during dry weath- 
er. Deep disking with a bush and 
bog harrow is not as effective as 
plowing for the initial step in de- 
stroying a sod but is of value for 
subsequent breakdown of sod. Deep 
disking or plowing will often stimu- 
late maidencane and torpedograss to 
vigorous top growth because it cuts 
through the rhizomes. Grove disks 
with depth rings that permit only 
shallow penetration generally do lit- 
tle harm to establish pest grasses 
but may be useful in knocking down 
excessive top growth in preparation 
for spraying. 

Chemical methods are best used 
in conjunction with tillage and are 
about tne only effective methods 
that can be used when wet weather 
prevails. The herbicide should be 
inexpensive enough to be used on 
large acreages, be highly effective 
against the pest weeds present, and 
be free of prolonged phytotoxic 
action that would harm young citrus 
trees planted later. The most use- 
ful herbicides in this category are 
systemic materials that are taken 
in through the leaves of the plants 
and translocated to the crown and 
throughout the root system. Such 
materials are also taken up to a 
certain extent directly from the soil 
by the roots, 


Dalapon is one of the most ef- 
fective grass killers of a systemic 
temporary type. It is marketed as 
a branded product “Dowpon”’ which 
contains 85 percent of the sodium 
salt of dalapon equivalent to 74 per- 
cent of dalapon acid. Present cost 
of the product is about $1.15 per 
pound. It is a readily soluble pow- 
der with a low toxicity to man and 
animals. The herbicidal action usual- 
ly begins three weeks after the first 
treatment and reaches a maximum 
at four to six weeks. If the plant 
has not been killed within eight 
weeks, normal growth resumes. Best 
results are obtained with dalapon 
if it is applied when the top growth 
is reasonably vigorous and sufficient- 


ly abundant that the material will 





Ten 


be taken up in quantity and trans- 
located to the roots. 

Good kills have resulted from the 
application of 5 to 10 pounds of 
commercial material per acre, fol- 
lowed one to two weeks later, and 
before the grass turns brown, by a 
second application at similar rates. 


Figure 1.—Grove sprayer converted for applying dalapon herbicide. 
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which is commercially 
available as a 90 percent soluble 
salt equivalent to 79.3 percent of 
trichloroacetic acid (TCA). Cost 
is about 45 cents per pound for the 
90 percent salt. TCA has been used 
as a grass killer since 1948, Rates 
approximating 70 pounds per acre 


loroacetate, 


The 


horizontal boom with fan nozzles is mounted close behind the wheels to 
maintain constant height above the soil surface. 


A more thorough kill results from 
two applications applied at a two- 
week interval than from a single 
application of the same total quanti- 
ty of chemical. Two treatments 
usually burn down all top growth. 
If any reappears a month or two 
later, it can be spot sprayed with 
a solution of 0.1 pound dalapon per 
gallon of water 

Phenoxy herbicides, another group 
of weed killers, are inexpensive, 
highly effective systemic herbicides 
for broadleaf and woody weeds. 
Several brands sold as brush killers 
contain 4 pounds per gallon of the 
active acid ingredient, 2,4,5-trich- 
lorophenoxy acetic acid, or mixtures 
of 2,4,5-T with 2,4-D. 2,4,5-T is 
more effective than 2,4-D against 
vines, scrub and sprouts usually en- 
countered in planting-site prepara- 
tion. The amine form is preferred 
because of its low drift hazard and 
its relatively short residual effect. 
Two to four pounds per acre of 
amine salt may be used alone or 
mixed in the spray tank with dala- 
pon. These two herbicides are com- 
patible chemically and physiologically 
with respect to the weed growth 
conditions necessary for good re- 
sults against a broad range of plant 
species. 

Among other herbicides of value 
for grass control is sodium trich- 


are suggested for killing established 
sods, preferably sprayed soon after 
deep tillage. The action is mainly 
through the roots and for satisfactory 
kill sufficient rainfall is necessary 
to carry the herbicide to the root 
zone. The herbicidal effect of TCA 
in the soil diminishes rapidly as ad- 
ditional rainfall leaches the chemical 
the root zone. TCA is 


below more 


ee 
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expensive than dalapon and has not 
given as reliable control where soil 
moisture was not optimum. 

Diuron is another herbicide of in- 
terest for weed control in citrus 
groves. It is marketed as Karmex 
DW which contains 80 percent of 
active diuron in wettable powder 
form. Cost is about $3.70 per pound. 
Diuron is a long-effect herbicide with 
semi-soil sterilant action against a 
wide range of weeds. Used alone 
it is not sufficiently effective against 
grasses to be economical for planting 
site use. Although diuron may main- 
tain herbicidal action in the soil for 
several months, citrus trees tolerate 
this chemical well and replant trees 
have been observed to grow well 
when planted five months after a 30- 
pcound-per-acre treatment. 

The combination of diuron and 
dalapon has proved to be highly ef- 
fective against pangolagrass in ex- 
periments at two different locations 
in Florida. Two applications at two- 
week intervals of a spray mixture 
containing 5 pounds of commercial 
dalapon and 5 pounds of commercial 
diuron per acre were far more ef- 
fective than either material used 
alone. This was one of the best 
treatments found, Although this 
combination is expensive, it may have 
some advantage as a spot spray 
where weeds are particularly diffi- 
cult to control and a lasting sup- 
pression of all weeds is desired. 
Conditions for Herbicide Application 

Since both the dalapon grass killer 
and the phenoxy compounds used for 
broadleaf and woody weed control 

(Continued on page 18) 


Figure 2.—Plowing under pangola grass sod during a dry December re- 


sulted in 95 percent kill of grass by the following March. 


An experi- 


mental herbicidal barrier strip to retard grass encroachment from the 
adjoining pasture runs along the fence. 
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CITRUS INSECT CONTROL 
FOR SPRING 1959 
(Continued from page 3) 


“Would it be a good idea to omit 
the post-bloom scalicide and if neces- 
sary, apply a second scalicide in the 
Fall? This would save the cost of 
one scalicide if two are not needed.” 
The answer to this question is “No” 
because, although a Fall scalicide 
may kill scale just as effectively as 
one applied post-bloom, it is much 
too late to prevent scale damage to 
fruit, foliage, and wood. Even 
though a second scalicide is applied 
in September, after the fruit is in- 
fested, green spots caused by scale 
will not degreen, but will remain to 
markedly lower the grade. This is 
the reason why post-bloom and sum- 
mer scalicides are especially import- 
ant every year on Temples, tange- 
rines, and other varieties grown for 
the fresh fruit market. In 1959, 
when scales are expected to be a 
severe problem the omission of a 
post-bloom scalicide may result in 
leaf drop, dead wood, and fruit drop 
as well as green spots before a sec- 
ond application can be made in 
September or October. 


There are several scalicides and 
combinations of scalicides that can 
be used. Each one has its advant- 
ages and disadvantages. Parathion 
and malathion are both very effec- 
tive and much safer than oil as far 
as the trees are concerned. They 
are not as likely to cause leaf drop or 
drop of young fruit as oil and may 
be used with neutral compounds of 
copper, zinc, and manganese as well 
as borax and lead or basic copper 
arsenate, Neither parathion nor 
malathion will control spider mites 
or rust mite, but both may be used 
with any of the materials that are 
effective against ‘these mites. Use 
0.15 to 0.25 pound of technical para- 
thion per 100 gallons or 0.75 to 1.25 
pound of technical malathion. Where 
fruit is present do not apply para- 
thion within 14 days of harvest or 
malathion within 7 days of harvest. 

Oil emulsion § containing 1.3% 
actual oil is a very effective scala- 
cide and will also control red spiders, 
but may cause severe leaf drop and 
drop of young fruit during dry 
weather or when there is a wind 
with low humidity. Neutral copper 
compounds may be used with oil 
emulsion, but some copper compounds 
may cause flocculation which re- 
sults in fruit burn, leaf drop and 
poor control of melanose. No more 
than one metallic compound should 
be used with oil emulsion except 
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that lead arsenate may be added to 
mixtures of copper and oil on grape- 
fruit. Mixtures of copper and zinc 
or copper, zinc and manganese are 
very likely to break an oil emulsion 
or cause blemish on fruit even 
when the mixture is stable. 


Two scalicidal mixtures are also 
satisfactory for post-bloom use. 
These are —0.7% actual oil with 
either 0.1% pound of technical para- 
thion per 100 gallons or with 0.5 to 
0.75 pound of technical malathion. 
The oil-parathion mixture may cause 
as much or more injury as 1.3% 
oil, but the oil-malathion mixture 
has been less harmful. 


No more than one oil spray should 
be used during any crop year wheth- 
er 0.7 or 1.3% oil is used and re- 
gardless of the dates of application. 
For this reason oil is recommended 
for post-bloom use only where para- 
thion or malathion are to be used 
in subsequent sprays. Furthermore, 
oil is not recommended when the 
average size of fruit is between 0.75 
and 1.25 inches in diameter because 
it will blotch fruit in this size range. 

If a mealybug infestation develops, 
apply either 0.25 pound technical 
parathion or 0.75 to 1.25 pounds 
of technical malathion per 100 gal- 
lons. These materials in the com- 
bination with oil are also effective. 

The application should be made 
before the calyx fits close to the 
fruit so that the spray will come in 
contact with the mealybugs. Make 
a thorough application on leaves, 
fruit, trunk and limbs. The mealy- 
bug spray can be combined with the 
regular post-bloom copper spray for 
melanose. 

Melanose Control: The best con- 
trol of melanose is obtained when 
copper sprays are applied from one 
to three weeks after the petals have 
dropped, However, where large 
acreages are involved, it is best to 
start applying copper as soon as the 
petals have fallen. Use enough 
neutral copper compound to supply 
0.75 pound of metallic copper per 
100 gallons. Do not use any cop- 
per compound with lime-sulfur be- 
cause such mixtures are often very 
injurious. 

Scab Control: Two applications 
of copper are needed to control scab 
on susceptible varieties such as 
Temples, tangelos and occasionally 
grapefruit. The first application 
should have been made in January 
and the second should be made when 
2/3 of the petals have dropped. If 
scab is of primary importance and 
no copper was applied in January, 
apply a copper spray as soon as 
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possible. Where scab is not a severe 
problem the.dormant copper spray 
may be omitted or the second may 
be delayed until after the petals 
have dropped to also control mela- 
nose. Post-bloom copper sprays will 
control greasy spot on the spring 
growth. 

Rust Mite Control: Five materials 
are now available for post-bloom con- 
trol of citrus rust mite. These in 
decreasing order of effectiveness are 
zineb at 0.5 to 1.0 pound per 100 
gallons, Chlorobenzilate at 0.5 pint 
or 0.5 pound, 1.0 gallon of lime-sul- 
fur plus 5.0 pounds of wettable sul- 
fur, 10 pounds of wettable sulfur 
and Trithion at 0.5 pint or 1.0 
pound, 

The longest periods of rust mite 
control are obtained with all mater- 
ials when sprays are applied thorough- 
ly enough to wet all fruit and leaf 
surfaces and applied before the 
population attains a high level. This 
is called preventative spraying and 
is the only way to obtain the longest 
control per dollar spent. When used 
in this way, both zineb and to a lesser 
extent, Chlorobenzilate, should give 
adequate rust mite control until 
about July 1. The others are likely 
to need respraying in May or June. 

All of the copper compounds used 
on citrus reduce the effectiveness of 
zineb. However, this deficiency can 
be overcome somewhat by increasing 
the dosage of zineb from 0.5 to 1.0 
pound per 100 gallons. Although 
the higher dosage of zineb plus cop- 
per is significantly more effective 
than either 0.5 pound of zineb plus 
copper or wettable sulfur, it is not 
as good as 0.5 pound of zineb with- 
out copper. Mixtures of zineb and 
copper have given long-lasting con- 
trol of rust mite where rust mite 
was absent or very difficult to find. 
On the other hand, failures have re- 
sulted when rust mite was very 
numerous at the time of application. 
Therefore, zineb is highly recom- 
mended for post-bloom use at 0.5 
pound per 100 gallons except where 
copper is used. If copper is used, 
the dosage of zineb should be in- 
creased to 1.0 pound, but this mix- 
ture of zineb and copper should not 
be used where rust mite is numerous, 
Where zineb cannot be used, second 
and third choices are Chlorobenzilate 


and sulfur sprays. Do not use lime- 
Trithion should 


be used only where combined control 


sulfur on tangerines. 


of rust mite and red spiders is de- 
sired. If rust mite becomes a prob- 


lem between the post-bloom and 





Twelve 


summer sprays, sulfur dusts or sprays 
should be used. 

Broad Mite Control: The broad 
mite occurs in some groves in some 
years and causes a russet similar to 
the russet caused by rust mite. Broad 
mite is a spring problem, occurring 
on small fruit up to about an inch 
in diameter. It is not present every 
year, but when it does occur, it is 
confined to. groves on low land or 
adjoining moist areas. Sulfur should 
be used in groves that have a history 
of broad mite injury because zineb 
does not control this mite. 

Red Spider Control: Purple mite 
and to a lesser extent, Texas citrus 
mite will be numerous during the 
post-bloom period with maximum 
populations in May and June. This 
outbreak can be prevented in most 
groves by the use of oil emulsion or 
Tedion (Tedion should not be used 
on fruit of any size) in the post- 
bloom spray. Other miticides such 
as Systox, Kelthane, or Trithion can- 
not be expected to last from post- 
bloom until time to apply the sum- 
mer scalicide. Unless oil or Tedion 
can be used; it is not currently 
practical to attempt purple mite con- 
trol with a post-bloom spray unless 
soil moisture is extremely low. Al- 
though uncontrolled purple and Texas 
citrus mite feeding will severely dull 
citrus foliage; it will rarely cause a 
leaf drop at this time of the year 
in healthy groves as long as soil 
moisture is good. 

Six-spotted mite may become in- 
jurious in a few groves. This mite 
may be controlled with materials 
used for purple mite, but more 
thorough coverage is needed for 
satisfactory results. 

Recommended Post-Bloom Spray 
Programs: The best control of citrus 
pests is obtained by using sprays 
that are designed for the problems 
of each individual grove and then 
applied at the best time. Many 
owners of small acreages do not have 
resources to carry out such a pro- 
gram. For those who are in this 
position, the following simplified 
sprays are suggested for use after 
bloom. 

Parathion 
gallon 

Zineb, % pound 

or 

Parathion 
gallon 

Neutral Copper (0.75 pound metal- 
lic copper) 

Wettable Sulfur, 10 pounds 

Details of spray schedules and the 
various materials used will be found 
in the “Better Fruit Program’ and 


15W, 1.7 pound/100 


15W, 1.7 pound/100 
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Spreading Decline Check Shows 
Nematode Damage Still Exists 


Although the control program for 
spreading decline in citrus remains 
sidetracked by court order, state and 
federal officials are continuing to 
keep a close watch on the burrowing 
nematode responsible for decline. 

This is clearly evident in figures 
that reveal the collection of 3,289 
root samples during November from 
trees and plants in suspect citrus 
groves and nurseries. Of this total, 
157 samples proved positive. Thus 
for the three years in which the push- 
and-treat program. has been in opera- 
tion, State Plant Board and U. S. 
Department of Agriculture personel 
have collected and examined 507,179 
root samples and found 28,729 to 
be infested with the burrowing nema- 
tode. 

The November figures disclose that 
26 groves and 67 nurseries were 
checked for the first time. Seven 
of the groves and three of the nur- 
series Were positive. 

Since push-and-treat activity now 
is limited to margins of properties 
previously treated, little has been 
accomplished in the months follow- 
ing a court injunction which halted 
the program on a compulsory basis. 
The Plant Board nevertheless treated 
15 acres of citrus during the past 
month and either destroyed or de- 
clared out-of-business seven infested 
citrus nurseries. 

In the three years of operation, 
the Plant Board now has pushed 
and treated 4,750 acres of citrus, 
slightly more than half the acreage 
estimated to be infested with spread- 
ing decline. 

Of 4,787 citrus nurseries inspected 


this should be consulted to determine 
which materials may or may not be 
combined. For further information, 
consult the Citrus Experiment Sta- 
tion at Lake Alfred or Fort Pierce. 


to date, 290 were found with nema- 
tode infestations. Since 187 have 
been destroyed or quarantined, 103 
remain to be treated. A further 
breakdown shows that 74 of these 
infested nurseries are commercial 
producers. 

Polk County continues to lead the 
list with 392 properties and 3,073 
acres treated. Highlands is next 
with 104 properties and 1,117 acres, 
followed by Lake with 47 properties 
and 252 acres, and Orange with 23 
properties and 134 acres. 

The spreading decline problem re- 
turned to the news recently with 
the declaration of a group of citrus 
men that a new program for con- 
trol should be readied for the next 
legislature. The group has asked 
the State Plant Board for figures 
and information that might be utili- 
zed in the formation of an acceptable 
program. 


ZINEB SPRAYS CHECK 
AZALEA FLOWER SPOT 


Be prepared to prevent azalea flow- 
er spot from ravaging your blossoms, 
says Dr. H. N. Miller, plant patholo- 
gist with the Florida Agricultural 
Experiment Stations. 

If the fungus hits, it can wilt a 
magnificent display of azalea blos- 
soms in 24 hours and dry them up 
in afew days. The disease first shows 
up as water-soaked spots on the pet- 
als, turing the flowers into a slimy 
mush. 

Dr. Miller says flower spot can be 
controlled by spraying when the early 
azaleas start blooming and repeating 
the spray three times a week 
throughout the flowering season. He 
recommends using a spray mixture of 
1% tablespoons of 65 percent zineb 
per gallon of water. 


+ LOW COST! 
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Potash Relationships In 
Commercial Groves 


MINUTE 


Introduction 
by Federal and State 
(6,7) has em- 


Research 
agencies in Florida 
phasized the importance of avoiding 
excessive potash in the production 
of high solids oranges. The value 
of having fruit with high solids for 
frozen concentrate is being empha- 
sized more and more by the proces- 
sing industry. 

The appearance of occasional 
symptoms can be used as a warning 
of approaching deficient levels of 
nutritional elements. At this stage 
steps can usually be taken to cor- 
rect the condition before any dam- 
age occurs, Early symptoms of 
potash deficiency are not clearly de- 
fined and their use for fertilizer 
control is not very dependable. 

Tissue analysis has been used for 
some time as a guide for the ferti- 
lization of other crops and potash 
leaf analysis has been recommended 
as a guide for fertilizing citrus in 
California (1). We have been able 
to measure the precision of a leaf 
sampling procedure in Florida groves 
and have shown that it should be 
adequate for developing potash ferti- 
lizer control methods (8). 

The development of control meth- 
ods is a lengthy process which must 
be based on experience obtained 
over a period of years. This work 
should show how dependable the leaf 
sampling procedure is as an index 
to the potash nutritional status of 
citrus groves, It should also include 
a study of the variability of the data 
in relation to fruit quality and yields 
so that control limits can be prop- 
erly defined. The following paper 
is a progress report of work along 
these lines which has been based on 
surveys and controlled experiments. 

Methods and Results 

Survey Studies—Surveys have been 
made in Minute Maid groves over a 
period of seven years to study the 
experimentally demonstrated _ rela- 
tionships (6) (7) between leaf pot- 
ash and fruit quality, About 200 
groves were sampled each year and 
a Beckman Model D-U Flame Spec- 
trophotometer was used for the pot- 
ash determination. Fruit size distri- 
bution estimates were used as the 
only index to fruit quality (6) (2) 
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in years when there was a shortage 
of help. 

One hundred fruit per grove were 
measured in a random sample pat- 
tern similar to that used for leaves 
(8). The distribution of 
fruit into 
recorded each year in groves selected 
range of leaf 

Brix and percent acid 


pefcent 
three size groups was 
for a wide potash 
content. The 
were determined in groves used for 
specia! studies. In some years it 
was possible "to complete more than 
one correlation study between leaf 
potash and fruit quality characteris- 
tics. Results of this work have been 
summarized in Table I to indicate 
correlations were 


the years when 


or were not significant. 
Table I 


Years When Statistically Significant (1) 
Correlations Were Obtained in Commer- 
cial Groves 





1 s 
151-52 Yes No Yes 
1952-53 Yes No No 
1953-54 Yes Yes No 
1954-55 No No No 
54 Yes No Yes 

No 

No 





(1) Correlation coefficients at the 


level or better were considered signifi- 
cant. 
In the 1953-54 crop there wa 


an opportunity to calculate the aver 
age values from the State tests for 
all fruit arriving at our plants from 
Minute Maid during one 
month periods in the Pineapple and 
From this work 


rroves 


Valencia seasons. 
it was possible to obtain 26  pine- 
apple and 35 Valencia groves for 
correlation studies. Figure I shows 
the relationships between leaf pot- 
ash and small fruit and Figure II 
shows the relationships between leaf 
potash and fruit solids. 

It was calculated from the data 
for Figure II that the solids in one 
sixty acre block of Valencias should 
be increased by 8900 pounds, if the 
solids of the fruit could be raised 
to the average of the 35 groves, by 
lowering the leaf potash level to the 


35 grove average. This work was 
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most encouraging since it was in 
agreement with published research 
findings (6,7). Since the 1958-54 
season we have not had an opportuni- 
ty to make such an extensive study 
f the leaf potassium-fruit solids re- 
The more limited work, 
which was conducted in groves which 
were also studied for other prob- 


lationships, 


lems, did not show such significance. 

The potash values for the same 
age leaves were found to vary in 
an unpredictable manner from year 
to year. In the 1956 season leaf 
potash values were generally lower 
than in previous years and in several 
groves there were values less than 
10% in 6 to 7 
flush leaves. 


month all spring 
Although no increase 
was made in the potash fertilizer, 
leaf potassium values showed an in- 
crease the next year. Groves which 
had less than 1.0% in 1956 had 
values which from 1.2 to 
15% in 1957. 

The surveys included widely sepa- 
rated groves with potash fertilizer 
ranging from 90 to 250 pounds per 
acre. These groves had been re- 
ceiving potash regularly and were 
all within a range of adequate sup- 
ply as far as the absence of defici- 
ency symptoms was concerned. 
Practically all of the leaf potassium 
values ranged between one and two 
percent during the seven years of 
the study. 


ranged 


Under these conditions no relation 
was found between the potash con- 
tent of the leaves and the potash 
applied even when the fertilizer for 
more than one year was included 
in the study, The variation in pot- 
ash utilization is also demonstrated 
in the potash experiment in the next 
section where experimental groves 
receiving the same potash fertilizer 
over a period of three years had 
widely different leaf potassium 
values, 

Potash Fertilizer Experiment 

The leaf sampling procedure was 
used to follow the development of 
potash deficiency in several 25 to 
30 year old Pineapple and Valencia 
zroves on rough lemon stock. Plots 
of 2 to 5 acres each, which received 

Continued on page 16) 
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RAISE CITRUS TO THE a ag 
HIGH-PROFIT LEVEL ips ead 


Blenn for citrus can make the difference between an SWIFT'S GROWERS’ 
average crop and an excellent one — between a fair year ADVISORY REPRESENTATIVES . . . 


and a really profitable one. Mr. R. V. Albritton Mr. J. H. Hale 
e ° e 110 S. Pine St., Sebri 1021 P And 
Blenn is made by Swift’s exclusive FLo-Fusion proc- hin “etnias 


ess which fuses all the elements into free-flowing par- inieaiiedaiinth Ph. Temple 3.1855 
ticles. The result is balanced feeding —the key to stronger, Gens Sts Gene - 

i i j i Ph. 472864 (Tampa) r. C. C. Helms 
healthier groves and higher quality fruit. Properly fed Gandia 


11865 SW 187th St. 


roves stand cold weather better, too. Mr. W. P. Bass 
g U 2506 Center St., Orlando Pertine, Ph. CEdar 52920 


You'll find that the extra growth elements in Blenn Ph. 5-8081 a 
actually raise soil fertility to the high-profit level. Blenn tte, P: &, Gitecelt ao <a tot 


is produced here in Florida for our soils and weather Box 333, Clermont Ph. JOrdan 7-2375 
ami : ; Ph. EXeter 4-5401 
conditions. Let Blenn help you get a higher return from he. P. Ba. Schell 


- ‘ Mr. J. M. Fennell 115 S. Charleston A 
our investment in your citrus crop. ne aie cea 
y y P.. 3344 Nuna Ave. Fort Meade, Ph. 4-4151 
Tice, Ph. EDison 7-6681 


Mr. G. B. Garrard Mr. W. V. Webb 


830 E. Stuart Ave., Bartow 3607 Corona St., Tampa 
FREE GROWERS’ ADVISORY SERVICE Ph. 2-7511 Ph. 64-5043 


Swift’s Growers’ Advisory Representatives are qualified by Mr. J. W. Gray Mr. E. L. Wood 
training and experience to assist you with your production 676 Avenue F, S.W. 1022 S.W. 4th Ave. 
problems. Contact the representative located near you. He ou. Gieuee 8 ae pang nee 67064 
will be glad to help you with your grove program at no charge. 


Winter Haven 
AGRICULTURAL CHEMICAL DIVISION Pompano Beach 
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POTASH RELATIONSHIPS 


IN COMMERCIAL GROVES 
(Continued from page 14) 


no potash for a period of three years, 
located in different groves in 
These potash 
with 


were 
Polk County. zero 


plots were paired adjoining 
plots of comparable trees which re- 
ceived potash each year in decreas- 


Table II. 
Pineapple 


ing amounts as shown in 
There were five pairs of 
plots and six pairs of Valencia plots 
in this survey. 

Vable 2 
Pounds of Fertilizer Used Per Tree Per 


Yeur for Valencia and Pineapple 
Blocks (1) 


| Magnesium 


0.8 


ote 
Ste 


(1) lhe zero potash plots received the 

amounts of nitrogen and magnesium 

shown in this table. 

start of 
potash 


after the 
zero 


Three 
the experiment, the 


years 


plcts had much less cover crop than 
the neighboring plots receiving pot- 
ash. General tree condition was 
»ood and was about the same in the 
tws sets of plots. The zero potash 
plot, which had the lowest potassium 
in randomly sampled seven 
probably had a 
starting to 


(0.62%) 
leaves, 
few trees which 
show evidences of potash deficiency. 
branches dropped a 
while the 
have 


month old 
were 


One or two 
large number of leaves 
rest of the tree appeared to 
relatively little leaf drop. These 
weak branches had _ small yellow 
cast leaves with occasional burnt tips 
exceptionally small fruit, 
which tended to break color early. 
Leaves from these branches sampled 
in October had a potassium content 
of 0.25%, comparable 
leaf samples from non-fruiting twigs 
on apparently healthy branches 
from 0.40 to 0.51%. 

Random fruit size _ distributions 
were measured twice in the fall of 
1957 and were about the same for 
the two sets of plots. The average 
data for the Pine- 
apple plots during the course of the 
Table 3. 
lhe small differences between treat- 


and bore 


while four 


ranged 


size distribution 


experiment are given in 
Similar 
were obtained for Valencia. 
The exceptionally 


ments were not significant. 
results 
sizes ob- 
potash 
significant 
have 
sizes had 


small 
some of the zero 
that a 
probably 
obtained if smaller 


served in 
plots indicated 


relation would been 


been 


TRE CiTewvws 


measured in the distribution studies. 


Table 3 
Percent Size Distributions in Pineapple 
— Orange Plots 


N 
TS. 


Large 

Medium 

Small 

Large 

Medium 

Small 

Large 

Medium 

Small 

Large 

Medium ’ 
Small 38.5 39.5 
Large 150 & larger 
Medium 176 216 
Small 250 & smaller 


Yields 
same in the 1955-56 and 
Both the Pineapple and 
Valencia crops were so badly injured 


were approximately the 
1956-57 
seasons. 
accurate 


by the freeze that yield 


data could not be obtained in the 


1957-58 season. Before the freeze, 
both sets of plots appeared to have 
good crops of fruit. 


In the fall of 1957 heavy fruit 


oe 
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drop was noted in groves 
throughout the State. 
tion was not ccnfined to any par- 


many 
This condi- 
ticular location or grove. The pot- 
ash plots provided an excellent op- 
portunity to check the effects of 
low potash nutrition cn fruit drops. 
A simple scoring system was de- 
veloped so that both the total fruit 
dropped and the amount of split 
quickly rated. A 
summary of the results of this scor- 
with leaf analysis data 


fruit could’ be 
ing, along 
are given in Table 4. 

Pineapple drcps 
‘physiological breakdown” 


with 
character- 


were fruit 
ized by a premature color break at 
the styler end and a 
collapse of the peel which developed 


prozressive 
into a brown spot and finally rup- 
tured to allow the entrance of disease 
organisms. There were very few 
split Pineapple fruit while practical- 
ly all of the 
split fruit. 


Valencia drops were 
The plots were scored for dropped 
fruit on October 15, 1957 and the 


(Continued on page 21) 
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KALATIUNSHIY BETWibs THR NUMBER OF SHALL VALENCIA AND ¢INeAtirLe Fault 
Sl4bS AND LeAF FUTASSIUM Levels 1N MINUTE MALD GKOVES. 


Valencia 


Pineapple 


Percent 250 sizes and mmaller fruit 


1.40 


Y= -44.67% 4 96.616 © 


Y = -2%4.78X + 59.1 * 


1.60 1.80 2.00 


% :otassium in Leaves 


“~ and * - 
respectively. 


Correlation coefficients significant at the 1.0% and 5.0% levels 
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You can’t afford to take chances .. . 


S°-P-M “Yield Insurance” 


costs only pennies a tree 


A few pounds of water-soluble mag- 
nesium, at just a few cents a tree, 
can make the difference between a 
bumper yield and no yield at all. 
That’s the vital importance of 
magnesium to Florida citrus grow- 
ers. And that’s why you can’t 


. afford to take the chance of buy- 


INTERNATION 


ing so-called “complete” fertilizers 
without Sul-Po-Mag* (double sul- 
phate of potash-magnesia) . 

If you’re thinking of saving a 
few cents by buying fertilizers 
without magnesium, you should 
carefully weigh the following facts. 


(1) Nearly all Florida citrus soils 
traditionally lack adequate avail- 
able magnesium and need regu- 
lar special applications of this 
vital element. 


(2) The average citrus tree re- 
moves 1 2 to more than 3 pounds 


- af magnesium from the soil per 


year. That's a lot of magnesium, 
when you consider the lack of 
magnesium reserve in Florida 
soils. 


(3) Leaching also contributes to 
the need for replacement of all 
nutrients vital to the health and 
production of citrus trees. It is a 
continuous process of nature in 
all years. 


To maintain minimum avail- 


able magnesium, average Florida ~ 


citrus soils require an annual ap- 


Creators of Living Minerals 


EQ, 
» 


plication of 0.2 to 0.4 lbs. water 
soluble magnesium (magnesium 
oxide equivalent) per box of fruit 
...for example, 1.6 to 3.2 lbs. 
for an eight-box tree. 

By checking the guaranteed 
analysis of the fertilizer you buy, 
you can quickly determine the 
application rate necessary to sup- 
ply this: magnesium. 


How to Detect Shortage 


The first visible evidence of mag- 
nesium deficiency shows up on 
léaves near the fruit. Irregular 
yellow blotches appear along the 
midrib of the leaf, while the leaf 
veins remain green. Such trees 
will soon lose foliage and young 
wood. They’ll lose yield, size, and 
quality of fruit. But the big risk 
is that, by the time deficiency 
symptoms appear, you’ve already 
suffered severe. profit losses — 
often. for several years. 

It’s better not tocake the chance. 
Magnesium is so quickly. used up 
in Florida soils that the only safe 
way to assure steady top yields 
is to supply the recommended 
amount of magnesium annually. 


SUL-PO-MAG* Advantages 


SePeM premium fertilizers, con- 
taining Sul-Po-Mag, are especial- 
ly made for Florida citrus soils. 
Sul-Po-Mag is a combination of 
water-soluble, fast acting, readily 
available magnesium and sulphate 
of potash. } 
Sul-Po-Mag does nat change 
soil pH. It can be mixed in the 


POTASH DIVISION 


Administrative Center: Skokie, Illinois 
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ratio you need to meet your in- 
dividual requirements. It can also 
be used for direct application 
where only potash and magnesium 
fertilization is indicated. 

Sul-Po-Mag is granular in form. 
It stays in the soil to feed trees 
longer ...assures sustained fruit de- 
velopment over the entire season. 

For positive insurance against 
losses due to magnesium deficiency, 
be sure your. fertilizer contains 
Sul-Po-Mag. Most citrus fertili- 
zer manufacturers make premium 
grade complete fertilizers contain- 
ing it. 

For complete information on the 
role of Sul-Po-Mag in plant nu- 
trition and its application to fruit 
quality and yields, fill out the 
coupon below for our free Mag- 
nesium Booklet. 


*Trademark, International Minerals 
& Chemical Corporation. 


PREMIEM 


Look for this identifying Seal of Approval when you 
buy, It's your assurance of extra-value fertilizer. 


Quality fertilizer 
containing oa 
combination of 
readily available 
magnesium and 
sulphate of potash 
obtained from 


Su/+Po-Ma 


. 
(Doves swLPMATE OF POTASH 4 MAguEIEER 
Ang Tote Mork MRC Corp. Shakio, =. 


INTERNATIONAL MINERALS & CHEM. CORP. 
Potash Div., Dept. C 1+10, Skokie, Ill. 


Please send me a free copy of your *'Mag- 
nesium Booklet’’ which discusses magnesium 
and Sul-Po-Mag for specific crops. 


10-58R1 


AL MINERALS & CHEMICAL CORPORATION 
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RELATION OF FERTILI- 
ZATION TO WINTER IN- 
JURY TO CITRUS TREES 


(Continued from page 7) 


trate in these respective comparisons 
is equal for the year. In, the absence 
of phosphorous deficiency, a tendency 
toward less cold injury was evident 
in first-year trees at the higher 
rates of mixed fertilizer or nitrogen. 
This is not related to tree size as 
tree-size measurements indicated no 
difference due to rates. These re- 
sults seem to corroborate the obser- 
vations described above in which 
high nitrogen increased the cold 
tolerance of bearing-sized trees. 

In the case of the 1957-58 damage 
to 2-year-old trees in the Pasco 
County experiment, tree size was 
the only thing that appeared to have 
a bearing. The trees were nearly 
all very severely frozen, being killed 
into the banks. The trees that de- 
pended on the soil for phosphorus 
were considerably smaller than those 
supplied with fertilizer phosphorus 
and were injured slightly more. 
Rates and timing had no effect. 

All the observations reported here 
indicate that fertilization practices 
have a relatively small effect on 
cold tolerance of citrus when obvious 
deficiencies are absent. In general, 
they support the conclusion drawn 
by Lawless (2) after the 1940 
freeze that “there is no magical 
virtue in any single element” inso- 
far as imparting cold protection to 
the tree. Fertilization practices that 
produce a healthy, vigorous tree 
seem to offer about the maximum 
protection that can be attained with- 
in the tree. However, it seems 
probable that shifts in fertilization 
practices in recent years resulting in 
more nitrogen and less potassium 
within the trees and a total disap- 
pearance of magnesium deficiency 
played a positive role in the “‘less 
than expected” degree of damage 
from one of the severest winters in 
Florida’s history. Other factors, 
such as the drought-induced dormancy 
prior to the severe December cold 
and the prevailing cool weather 
that delayed the advent of new 
growth between potentially damag- 
ing freezes, no doubt had a large 
part in reducing over-all damage. 

SUMMARY 

Visual ratings of the degree of 
damage were made on trees in about 
1,000 fertilizer plots in Orange, 
Lake, and Pasco Counties following 
the freezes of 1956-57 and 1957-58. 
Low temperatures ranged from 18 
to 22 degrees in Pasco County both 
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seasons and in the other counties 
in the latter season. For the most 
part, damage to bearing trees in 
the experiments ranged from none 
to some degree of defoliation and 
slight twig damage. Young-tree 
damage ranged from moderate defoli- 
ation to the killing of the entire 
top down into the protective soil 
bank around the trunk. 

In general, nutrient status of the 
trees above deficiency levels had 
but slight effect on cold tolerance. 
High rates of nitrogen fertilization 
had a small but definite tendency 
to increase the resistance of the 
tree to freeze injury. High rates 
of potash had a small but definite 
tendency to reduce the cold resist- 
ance of the tree. Differential sup- 
plies of phosphorus, copper, zinc, and 
manganese had no effect on the de- 
gree of freeze injury sustained. 

Young trees, the first year in the 
field were appreciably less injured 
when the last fertilizer application of 
the season was made in late August 
than when the trees were fed again 
in October. Such an effect was not 
apparent on 2-year-old trees. Young 
trees, stunted for lack of phosphorus 
on Lakewood sand, were more severe- 
ly damaged in each of 2 years than 
trees adequately supplied with phos- 
phorus. 
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WEED CONTROL IN CITRUS 
PLANNING SITES 
(Continued from page 10) 


are systemic herbicides, best results 
are obtained if the following points 
are kept in mind: 

1. Surface weed growth should be 
vigorous for good uptake of herbicide. 
If large clumps of weeds are present 
or a dense mat exists, it is advisable 
to mow or otherwise reduce this old 
heavy growth three weeks before 
spraying so that better penetration 
and coverage of tender growth will 
result. 

2. Spray coverage should be such 
that surface growth is well covered 
without excessive runoff. Spraying 
should be scheduled when rain is not 
likely to occur for at least four hours 
after treatment. 

3. A second spraying should be 
made one to two weeks after the 
first and before the weeds turn 
brown. This permits more trans- 
location and results in a more 
thorough kill. It is advisable to spray 
in one direction for the first appli- 
cation and in a cross direction for 
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the second to avoid the possibility 
of skips. 

4. Subsequent tillage is desirable 
to weaken the weeds further but 
should be delayed for two to four 
weeks after the vegetation turns 
brown to permit full chemical kill. 

Spraying Equipment 

Herbicides of the type described 
may be applied by hand sprayers if 
only spot treatment is necessary, 
but if large acreages are involved it 
is preferable to obtain a rig especial- 
ly designed to apply weed killers 
uniformly to the ground surface. 
Such sprayers are available from 
manufacturers of grove spraying 
equipment in tractor mounted or 
trailer types. Descriptions of weed 
sprayers and nozzles, including de- 
tails concerning calibration and oper- 
ation, are contained in Bulletin 532 
of the Florida Agricultural Experi- 
ment Station (2). 

Most weed sprayers have a boom 
mounted 18 to 20 inches above the 
soi] surface on which nozzles are 
spaced at 20-inch intervals. A satis- 
factory nozzle for ground spraying 
is the fan type such as Tee Jet No. 
8010. Weed sprayers are preferably 
operated at pressures of 50 to 100 
pounds in order to produce a coarse 
spray which does not drift. With 
the boom and nozzle arrangement 
mentioned, and within the pressure 
range specified, approximately 100 
gallons per acre is delivered at a 
travel speed of three miles per hour. 
Adequate coverage of top growth 
without excessive runoff usually 
requires 100 to 200 gallons of spray 
per acre. Delivery rates can be 
regulated by nozzle size, by pres- 
sure, or by doubling the number of 
nozzles. 

Ordinary hydraulic grove sprayers 
have been converted at a reasonable 
cost into weed sprayers by mounting 
a boom on the underside of the 
sprayer frame immediately behind 
the wheels (Figure 1). A pressure 
gauge is attached to the boom and 
the regulator adjusted to approxi- 
mately 50 pounds. Most grove 
sprayer pressure regulators can be 
turned down to this extent, but if 
not, a supplemental low pressure 
regulator can be connected in series 
with the high pressure regulator to 
further control delivery pressure. A 
quick-closing valve on the hose line 
leading to the boom enables immedi- 
ate shut-off. 

One problem in using systemic 
herbicides is that of avoiding con- 
tamination when the spray equip- 
ment is later used for applying in- 
secticides and_ similar sprays to 
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crops. Dalapon is a readily soluble 
material and if used in a steel 
tank there is very little danger that 
carryover toxicity to citrus will re- 
main, provided the tank is thoroughly 
rinsed out, the pump started, and 
the nozzles opened so that all water 
in the tank, lines and air pressure 
chamber is replaced with fresh water 
two or three times. Dalapon has 
been used successfully in wood tank 
sprayers provided the tanks were 
in good condition and the interior 
had previously been coated with a 
suitable water-impervious primer and 


paint. It is best when cleaning a 
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wood tank to fill it with clean water 
after the regular flushing and let 
it set for a day to allow any dala- 
pon absorbed by the wood to dis- 
solve in the water and be drained 
out, 

Where phenoxy herbicides such as 
2,4,5-T are used, a separate sprayer 
solely for weed work is recommended. 
As an alternative, steel tank equip- 
ment in good condition can be used, 
but the operator should be cautioned 
that thorough cleaning with an alka- 
line detergent solution several times, 
with several flushings of lines, noz- 


zles and hoses will be necessary to 
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The Maguire Citrus Power Hoe or Power Banker be- 
comes the basic power unit for all Maguire citrus attach- 
ments. NO need to buy separate expensive implements! 
Start with either the Hoe or Banker. Add to attachments 
as needed. Save on labor, maintenance! Hoe an average 
of 1200 trees a day! Save 10 cents a tree! Bank 3 trees 
a minute! Ring for water in one operation! This is the 
newest, most advenced concept in power application for 


GET THE LOW COST DETAILS NOW! 


SEE YOUR LOCAL Zg2> TRACTOR DEALER 
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assure that the sprayer is safe to 
use for subsequent spraying of crops. 
Diuron presents a different clean- 
ing problem in that it has a tendency 
to deposit sludge on the strainers 
and scum in the tank. At rates be- 
low 20 pounds per 100 gallons, these 
residues are not likely to be a prob- 
lem unless the mixture is allowed to 
remain in the tank for an extended 
period without good agitation. 
Field Trials of Weed Control in 
Citrus Planting Sites 
A combination of tillage plus dala- 
pon herbicide treatment for pas- 
ture grass eradication has been ef- 
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percent covered with bahia and 
maidencane regrowth from _ viable 
stems and rhizomes. 

Nutgrass became abundant as it 
usually does when grass competition 
is suppressed. Dowpon at 7.5 pounds 
in 100 gallons of water per acre 
was applied on April 3 and again on 
April 13. By April 28, 50 percent 
of the madiencane and nutgrass and 
90 percent of the bahia was dead 
and brown. Maximum effect from 
dalapon was reached about May 12, 
which was 40 days after the first 
application. Coverage on May 12 
was 2 percent maidencane, 1 percent 


Figure 3.—Tillage combined with dalapon sprays applied in April elimi- 


nated all grass from this pasture. 


By September the volunteer hairy 


indigo shown covered 96 percent of the surface. 


fectively applied in two areas. In 
one 10-acre block near Haines City, 
a moldboard plow was used to turn 
the pangola sod 10 inches deep on 
December 15, 1956. That was dur- 
ing a cool, dry winter, and on 
March 13, 1957, 95 percent of the 
pangolagrass was dead. The 5 per- 
cent present was mainly where sod 
had not been turned under well at 
the corners of the field. On April 
18, when regrowth started, the re- 
maining grass was spot sprayed with 
1 pound of commercial dalapon in 
5 gallons of water. Treatment of 
regrowth by walking the field with 
a knapsack sprayer required one 
man-hour of time and 3 gallons of 
spray per acre. One month later, 
only a few sprigs of pangolagrass 
comprising less than 0.5 percent sur- 
face coverage remained. Figure 2 
illustrates the contro] obtained. 
Another planting site was a 38- 
acre pasture near Lake Alfred 
planted mainly to Pensacola bahia 
but it also had considerable maiden- 
cane and some pangola and bermuda, 
Plowing in November 1957, and 
subsequent winter fallow destroyed 
nearly all of the pangola and ber- 
muda and much of the bahia. By 
April 3, 1958, the surface was 30 


bahia, 30 percent broadleaf weeds, 
and 2 percent nutgrass. Thorough 
disking on June 12 reduced the re- 
maining grass to less than 0.1 per- 
cent -coverage. One month later, 
hairy indigo began to grow and by 
August it had covered 96 percent 
of the surface. Figure 3 shows the 
planting site on September 4, 1958. 
The indigo was not a planted crop 
and only an occasional indigo plant 
had been observed in the previous 
year. 

Herbicidal residues injurious to 
young citrus trees may be expected 
to disappear within two: months after 
the last application, provided the 
materials are used atthe rates men- 
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tioned and rainfall is reasonably 
normal. The appearance of annual 
broadleaf weeds and grasses indi- 
cates a safe preplanting interval. 


None of the herbicides discussed 
are presently approved by Federal 
regulatory agencies for use within 
citrus groves. Spray drift that con- 
tacts the tree or contaminates the 
root zone may result in tree injury. 

The two large-scale field trials 
described, demonstrate the success- 
ful and economical elimination of 
pasture grasses from planting sites 
in the ridge areas of Central] Florida. 
Plot trials in the coastal areas have 
indicated that paragrass and guinea- 
grass also can be controlled by 
similar methods. 

On new citrus 
especially pastures, such grasses as 
pangola, torpedo, bermuda, bahia, 
para, guinea and maidencane are 
often a problem after trees are planted. 

Weed pests, with the exception 
of tcrpedograss which has persistant 
rhizomes, can be controlled prior 
to setting trees by a combination of 
herbicides and tillage. .At one site, 
plowing during a dry winter de- 
stroys 95 percent of pangola and 
spot spraying with dalapon elimi- 
nated the remaining grass. At another 
site, fall plowing destroyed 70 per- 
cent of grasses including bahia, pan- 
gola, bermuda and. maidencane. The 
following spring, two sprays 10 days 
apart and totaling 15 pounds of com- 
mercial (74 percent) dalapon eli- 
minated all grass. Dalapon, sodium 
TCA, diuron, and 2,4,5-T are use- 
ful planting site herbicides under 
suitable conditions. 


LITERATURE CITED 
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POTASH RELATIONSHIPS 


IN COMMERCIAL GROVES 
(Continued from page 16) 


random samples of spring flush 
leaves from non-fruiting twigs were 
collected in August 1957. It will 
be noted that a wide range of leaf 
potash levels were obtained for 
both the Pineapples and the Valen- 
cias, 

Some plots which received no pot- 
ash for three years were found to 
have about the same level of leaf 
potassium as plots in other areas 
which had received potassium regul- 
arly. 

Analysis of the data showed sig- 
nificantly more drops and split fruit 
in the zero potash plots. The cor- 
relation between leaf analysis and 
fruit drop scores was highly signifi- 
cant. Pineapple drops seemed to 
ke more consistent in their relation- 
ship to leaf potash than Valencias 
and data from these plots have been 
plotted in Figure III. 

Points representing the zero pot- 
ash plots have been joined by a 
dotted line to show the linear rela- 
tionship between leaf potash and 
fruit drop. Above 1.0% the data 
show no relationship, Trees with 
leaf potassium levels of 1.36% had 
almost as many drops as trees hav- 
ing 0.96% potassium in the leaves. 

Discussion 


Surveys of citrus groves have 
again demonstrated the value of 
having low leaf potassium levels for 
increased solids in oranges. Ex- 
perience with the leaf sampling pro- 
cedure has shown that leaf potas- 
sium-fruit quality relationships are 
not consistent. There are many 
factors which can influence fruit 
quality and it should not be sur- 
prising that in some years the ef- 
fects of potash are not apparent 
in simple correlation studies. 

Koo (3) has found that fruit sizes 
increased with increased potash and 
decreased with increased nitrogen. 
When the effects of nitrogen were 
eliminated by a multiple correla- 
tion analysis, he was able to show 
the siznificant relation between fruit 
size and leaf potassium. It is prob- 
able that the leaf potassium-fruit 
quality relationships are valid even 
in years when they cannot be readi- 
ly demonstrated. 


Thus the leaf sampling procedure 
provides a good index to the potas- 
sium nutritional statue of groves 
for fruit quality purposes. If leaf 
potassium values are high, we can 
expect to produce more fruit solids 
by adjusting the fertilizer program 
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until the leaf values drop. 

Leaf potassium was found to vary 
in an unpredictable manner from 
one year to the next and from one 
grove to another. In the extreme 
case where potash was left out of 
the program for three years there 
were plots having the same level of 
leaf potassium as plots in other 
areas where potash was used regu- 
larly. 

it is not possible to control or 
even estimate the effects of the 
many factors associated with potash 
utilization by citrus trees. This is 
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particularly true where the trees 
are under no stress for potassium. 
Leaf potassium values ranging from 
one to two percent in our surveys 
could not be used for fine adjust- 
ments in the fertilizer program. A 
reduction in potash fertilizer was 
continued for two more years be- 
fore consistent reductions were ob- 
tained in leaf potassium. 

Groves responded’ differently to 
reduced potash fertilizer as_ illus- 
trated by the experimental plots. 
A lower limit for leaf potassium to 
guard against possible losses in yield 


COVER THE TOPS — Spray through thickest foliage 


with Speed Sprayer’s New Oscillating Volute 


In the thickest, heavy “shouldered” citrus foliage, or at the tops of large 
trees, you'll get thorough spray coverage with Speed Sprayer’s new 
grove oscillating volute attachment. The oscillating blades direct the air 
stream in an up and down motion that causes the foliage to rise and fall. 
This foliage movement opens up the branches to provide top penetration 
and through-the-tree coverage never before possible. The volute may 
be purchased for either right or left discharge. Ask your Speed Sprayer 
representative to demonstrate the new volute attachment on the Speed 


Sprayer sized to fit your needs. 


FREE HANDY CALCULATOR 
Send now for the handy calculator 
for figuring concentrate or dilute 
spray solutions. It's FREE! 


For latest data on 


BWW ReRAM 


ENGINEERED IRRIGATION 
WRITE US AT ORLANDO 


SPEED SPRAYER FACTORY, ORLANDO, FLORIDA 
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LANSING 4, MICHIGAN 
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is the most practical control which recognized that many factors in- studies. Thus the sampling pro- 

can be suggested at this stage of fluence fruit quality but the effects cedure is a good index to the potas- 

our experience. of potash were still valid, even in sium nutritional status of orange 
There is some doubt as to what years when they could not be de-_ groves. 


may be a safe lower limit to put monstrated in simple correlation The potential increase in fruit 
solids production with decreased 
potassium is an incentive for de- 
oo : veloping control methods for fertilizer 
Plots Receiving No Potash Plots Receiving Potash ° 

programs based on leaf analysis. 
Experience has shown that leaf pot- 
assium varies considerably from year 
to year with little or no relation- 
ship to the potash fertilizer pro- 


gram. 


Table 4 
Average Scores for Fruit Drops and Splits in Minute Maid Potash Experiments. 


Potassium 


Fruit Drop 
| Seores (1) 
Scores (2) 
in Leaves 
Fruit Drop 
Scores (1) 
Fruit Split 
Scores (2) 


o 
© 


Variety 


| % Potassium 


| in Leaves 
| Fruit Split 


| 


Pineapple 
17 NW20 
17 Sw20 
17 
1 
I 


~ 


The groves were under no nutri- 
tional stress for potash and, in the 
a ranges encountered, leaf analysis 
Average : ; was of no value for making small 

alencia i = gen 6 ; changes in the potash applied with 

Sw20 2.9% predictable results in the following 

year. The leaf sampling procedure 
can detect deficient and excessive 
levels of potassium and with a lower 
limit established as a guide it can 
Pare eens bee ae. Shp o> eons. as Coane Deine ae 
3. More than 20 fruit on the around. grams in groves having different 


(2) Fruit Split Scores 1. No split fruit on the ground. ¢ i = 
2. Less than 6 split fruit on ground potash requirements. 
3. More than 6 split fruit on ground. Potassium levels of 0.8% and 


Individual trees were scored Each figure for drops and split fruit is an average 7 
value for 40 trees less were found associated with fruit 
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Average 84 2.24 2.8 1.2 


on leaf potassium for control pur- 
poses. Average values for Califor- 
nia and Texas were 0.71 and 0.73% 
in a 1952 survey (5). Healthy high 
yielding groves in California are » beTWekX POUMD SOLIDS F#R BOA OF VALENCIA AND i INSAPPLE Fit 


FIGURE Il 


IT 


reported to have values ranging AND Leaf cUTASSIUM LEVELS IN MINUTE MAID GROVES. 


from 0.40 to 1.00% (1). Reitz (4) - 
has reported an average of 1.15% i ee te 
for the Indian River and Koo’s 1955 7 
survey of Valencia groves in Central ae Burs pee 
Florida (3) showed a range of 1.04 
or 2.77%, with an average of 1.84%. 

It is possible that the potash re- 
quirements in different citrus grow- 
ing areas may be different. Our 
work with groves in Central Florida 
has indicated that leaf potassium 
levels of around 0.8% and lower 
can be associated with an increased 
fruit drop and a probable decrease 
in yields in some years. Consider- 
ing the precision of the samples and 
the year to year variability, leaf 
potassium values should not be per- 
mitted to drop below 1.0% in five 
to seven month old leaves. 

Summary & Conclusions 

Surveys have shown that high 
solids in Pineapple and Valencia 
orange groves are associated with 
low leaf potassium. These findings 
agree with previously published re- 
sults of fertilizer experiments and 
help to demonstrate the value of the 
leaf sampling procedure in citrus 
——* % rotassium In Leaves 
wg ee ee ** vorrelation covfficients significant at the 1.vs level. 
over a seven year period. It was 
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drop and probably losses in yields. 
There is evidence that levels of 0.8% 
leaf potassium are not always as- 
sociated with reduced yields. How- 
ever, considering the precision of 
the sampling procedure and the year 
to year variability in potash utiliza- 
tion, it is recommended that the 
potassium level of five to seven 
month old spring flush leaves should 
not be permitted to drop below 1.0% 


for fertilizer control purposes. 
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BETTER FRUIT SCHEDULES 
NOW BEING DISTRIBUTED 


The 1959 Better Fruit Program 
Spray and Dust Schedule published an- 
nually by the Florida Citrus Commis- 
sion is now being distributed through- 
out the State. 

Based on information furnished by 
the Florida Citrus Experiment Station, 
Agricultural Extension Service, State 
Plant Board, and various federal 
agencies, the spray and dust schedule 
provides information concerning the 
control of tree diseases as well as 
spray formulas and chemical com- 
ponents. 

The schedules are available at no 
cost through County Agents, Voca- 
tional Agriculture Teachers, and fer- 
tilizer and insecticide dealers through- 
out the State. 

Schedules may also be obtained 
by writing direct to the Florida Citrus 
Commission at Lakeland, Florida. 


Today’s farm worker produces food 
and fiber for himself and 23 other 
persons. Five years ago he pro- 
duced for himself and 17 others. 
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% Potassium in Leaves 


Foints marked @ represent data from zero potash plots. 
Pointe marked M represent data from plots where potash was applied. | 


Each point represents the average score for 4U trees. 
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SAVE YOUR YOUNG TREES 
SAVE ON LABOR 


e Banks 10 trees per minute 
e Uses moist, clean dirt, and builds any size bank 
e Has proven record of 10 years service 


ONLY 50 MACHINES AVAILABLE THIS FALL 


For Information and Demonstration, Contact 


EXCLUSIVE FLORIDA DISTRIBUTOR 


SPREADER WORKS, INC. 


ASTATULA, FLA. — PHONE: TAV. DIAMOND 3-7601 
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ADVERTISEMENT — LYONS FERTILIZER COMPANY 


COMPILED BY THE LYONS FERTILIZER COMPANY 


Reports Of Our Field Men... 


SOUTH HILLSBOROUGH, MANA- 
TEE AND SARASOTA 
COUNTIES 


Eaves Allison 
P. O. Box 365, Sarasota, Fla. 
Phone Fulton 8-2611 

Citrus damage, in spots, is evi- 
dent throughout this area on new 
growth only. Both on young trees 
and nursery stock and on some 
older trees in the tops and on ex- 
posed sides. No evidences of any 
heavy damage anywhere. This 
from the early January cold snap, 
of course, At this writing it is 
cold again, Jan. 17th. but as this 
goes to the post office there is no 
certainity of how low the tempera- 
ture will really go. Not too bad is 
the production. 

The early January cold got all 
the old tomatoes, but as they were 
a’bout through picking anyway the 
loss was small. The new crop 
was just ceming up in the field 
and in practically all cases escaped 
damage in the Palmetto-Ruskin 
area. Watermelons, squash and 
other tender stuff was mostly lost 
or badly damaged. Some large 
fields set to tomato plantings were 
also Icst. 

Citrus prices are firmly high and 
no complaints on that score. Flor- 
ida red scale is still hanging on, 
though of course pretty dormant in 
this weather. However, control 
measures haven't been too effective 
this past season. Rains have been 
ample, in fact too ample. All we 
need at this time is some good 
old Florida sunshine and plenty 
of that good old Lyons Fertilizer! 


SOUTH POLK, HIGHLANDS, 
HARDEE AND DeSOTO 
COUNTIES 
Cc. R. Wingfield 
Phone: Glandale 2-8181 
Avon Park, Fla. 

The second and third week-ends 
of January brought back to mind 
the same period of last year. The 
temperatures became rather low 
and there was a lot of damage to 
young trees and any new growth 
on older trees. At the time of this 
writing it is not possible to esti- 
mate the extent of damage to the 
fruit. I believe there was some 
ice in the fruit in some locations. 
Readings through this section 
ranged from 24 to 32 degrees de- 


pending on locations. Where read- 
ings of 28 degrees lasted for 3 to 
4 hours it would be reasonable to 
think there was ice. There were 
two heavy frosts that added to the 
damage from cold winds, 

In this section there were very 
little vegetable crops planted with 
the exception of watermelons. 


NORTH CENTRAL FLORIDA 
Vv. E. Bourland 
Winter Garden, Fla. 
Phone 107 


We have had some winter wea- 
ther since my last report, one of 
the biggest frosts that I have seen 
in a long time, which got lots of 
young tender growth on trees, I 
don’t think any old wood was hurt 
to speak of. There wasn’t too 
much damage to fruit. 

Fruit is still moving steadily. 
lots of tangerines stil) on trees, and 
I think grapefruit in this section 
is being moved a little slower than 
usual. The cold hurt the truck 
farmers considerably, and pastures 
are all brown from frost, and cat- 
tlemen are having to feed their 
cattle. 


WEST HILLSBOROUGH AND 
WEST PASCO COUNTIES 
J. A. Hoffman, Lutz, Fla. 

Phone WE 9-2069 


The recent cold spell doesn’t 
appear at this time to have done 
much damage to citrus in this area. 
Some young trees with tender 
growth were nipped, but not to the 
extent that it would cause severe 
damage to the trees. The damage 
might have been more severe, but 
most trees froze last year in the 
cold pockets that occurred this 
year. 

Moisture conditions are very 
good and many growers are start- 
ing to apply their Spring top dres- 
ser at this time. 

Red spiders are quite active at 
this time, but so far leaf drop has 
been light. A control measure 
should be used as soon as possible 
where mite infestation is heavy. 

Most all early and mid-season 
fruit has been picked. Valencia 
oranges appear to be a little small 
and the crop lighter than usual. 


HIGHLANDS AND POLK 
COUNTIES 
R. E, Lassiter, Jr., 
P. O. Box 1304 
Winter Haven, Fla. 


At the time of this writing we 
are approximately one week away 
from our last cold wave. We re- 
ceived at that time quite a lot of 
damage to the younger and more 
tender foliage which was present. 
There was also some splitting of 
the wood on this young growth. 
The weatherman is telling us at 
this time that more cold weather 
is on its way, and growers are 
readying themselves to do some 
firing. As of yet we have noticed 
very little fruit damage from this 
cold, but chances are that there 
is more fruit damaged than we 
have yet realized. 

We should siill be on the lookout 
for insects such as the rust mite, 
purple and Texas mite, and scale. 
Additional foliage damage follow- 
ing the loss of foliage from cold 
would be most undesirable. Groves 
which have received heavy defo- 
liation should receive complete nu- 
tritional spray at post bloom time 
as deficiency symptoms usually ap- 
pear following severe defoliation. 

Growers are beginning to con- 
cern themselves with their Spring 
fertilizer application. By the first 
of February this application should 
be well on its way. Growth fol- 
lowing damage from cold, especial- 
ly in cases of severe damage, will 
probably be weak and should have 
an application of fertilizer in or- 
der to help make this growth as 
strong as possible. 


NORTH CENTRAL FLORIDA 
L. D. Geiger, Jr., 
Phone STATE 7-3952 
Leesburg, Fla. 


In north-central Florida’ the 
weather has been rather chilly the 
last couple of weeks. There was 
quite a bit of damage to young 
trees and cut-back trees. In some 
places the bark on young trees 
was split. 

Most melon growers have com- 
pleted their fertilizing and some 
have already planted. 

The vegetable growers in the 
Sanford area are still very busy 
with cabbage being a large crop 
for some growers. Lettuce is al- 
so still in good shape with little 
apparent damage due to the cold. 
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ADVERTISEMENT — LYONS FERTILIZER COMPANY 


Uncle Bill Says: 


Occasionally we hear someone comment to the effect that there has 
been mighty little progress made in the growin’ of citrus over a long 
period of years ... and we can’t help but feel a little peeved when jwe 
hear such a crack, ’cause you don’t have to be too old to have observed. 
practices of cultivation, production, sprayin’ and other things connect- 
ed with our industry which has changed an awful lot over the past 
couple of decades. 


We still hear about the freezes which practically wiped out the in- 
dustry in Florida jist before the beginnin’ of this century, and then com- 
pare it with the bad freezes which hit us last year. *’Course we got 
hurt by these latest freezes but the damage wasn’t nuthin’ to compare 
with the old timers . . . and the reason is simply that us growers has 
learned to feed and care fer our trees so they is a heap more resistant 
to cold weather than they used to be. Incidentally the sort of fruit 
we’re raisin’ today is a heap better to the taste and to the sight than 
it used to be before modern methods of fertilizin’ and preparin’ fruit 
fer market made it a heap more appealin’ to the buying public than it 
was back in the old days. 


Then it hain’t been too long since when some pest got really ambi- 
tious they jist didn’t seem to be no way of stoppin’ ’em, but today they 
is a lot of different remedies that routes these pests from botherin’ 
our fruit and damagin’ our trees. 


We’ve learned the right sort of root stocks which will produce the 
hardiest fruits. Nurseries has improved their stocks, and new and 
improved methods of cultivation has made our jobs easier and better 
managed. ‘ a 


By-products have brought a lot of extra money into the pockets of 
us growers and increased the overall demand for Florida’s fine citrus 
fruit .. . yes, indeed, there has been a heap of progress in the business 
of raisin’ citrus. 
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Consumers 
Like Good Fruit... 
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With each passing year it becomes more and 
more evident that the consuming public is be- 
coming more demanding in their insistence 
upon being supplied with the very top quality 
of citrus fruit and the best grades of canned 


















and concentrate juices. Flor 
As in all commodities Quality FERTILIZER 
brings a premium on citrus fruit 
and the big majority of Flor- P a 
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ida citrus fruit producers are ex- roduce 
erting every effort to supply the 
sort of fruit which customers de- MAXIM UM 
mand and for which they will The | 
pay a premium. CROPS 
Long time users of Lyons Fertilizers will tell O Ci 
you that these fertilizers will produce the f 
highest quality fruit ... and that the use of 
Lyons Fertilizers in conjunction with proper FINEST c re 
production practices will accomplish this re- _ 
i QUALITY 
D 
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